O ccipital epilepsy (OE) represents a small fraction of all seizure disorders and can be drug resistant. 3 However, OE is amenable to resective surgery, with reported long-term seizure freedom in 46%-65% of the cases. 6, 17 The visual status of the patient and whether or to what degree a postoperative visual field deficit is acceptable is a pivotal discussion between the patient and surgeon prior to surgery. 5 To minimize the likelihood for or extent of postoperative visual impairment, mapping techniques by means of electrocortical stimulation under awake conditions have been applied since the beginning of epilepsy surgery.
14 Nevertheless, although numerous case series with reports on outcome following resective surgery involving the occipital lobe exist, [1] [2] [3] 7, 8, 10, 14, 18, 21 only a few mention intraoperative mapping as an adjunct to preserve visual integrity. 3, 14, 21 In fact, the literature lacks detailed descriptions of the technique on how to perform visual electrocortical stimulation. In his book Operative Techniques in Epilepsy, 5 Girvin briefly mentions the use of a visual board, which has been a well-established practice for awake perimetry testing at our institution and will be illustrated in the following case.
Illustrative Case
A right-hand-dominant 26-year-old man was evaluated for a 10-year history of epilepsy. The patient described daily events that consisted of visual distortion in the form of a fading, blurry vision in his right visual field, occasionally followed by loss of awareness and manual automatisms. Rarely, secondary generalization with postictal word-finding difficulties occurred. The patient's neurological examination, including formal visual field testing, revealed normal findings. Scalp electroencephalography (EEG) revealed abundant epileptiform discharges over T5-occiput with seizure onset from the same area, which rapidly spread to the ipsilateral temporal lobe. MRI findings were normal. To identify the seizure onset zone (SOZ), an invasive EEG study covering the left temporal lobe and regions of the parietal and occipital lobes with subdural electrodes inserted via a suprasinusoidal temporooccipital approach 16 was carried out (Fig. 1) . A precise focus was identified in the left occipital lobe ( Fig. 2A , Electrodes 111-114, with early spread to Electrodes 115 and 116). Based on the semiology and invasive EEG recordings, it was hypothesized that the seizures were arising from the left visual association area, rather than the primary visual cortex. In addition, extraoperative stimulation with the subdural electrodes suggested that the SOZ was outside the primary visual cortex. Nonetheless, given the proximity of the SOZ to the primary visual cortex and the fact that the patient ABBREVIATIONS EEG = electroencephalography; OE = occipital epilepsy; SOZ = seizure onset zone. In the literature, there are few reports that provide a detailed account on the technique of visual electrocortical stimulation in the setting of resective surgery for occipital epilepsy. In this technical note, the authors describe how a 26-yearold male with long-standing occipital epilepsy underwent resective surgery under awake conditions, using electrocortical stimulation of the occipital lobe, with the aid of a laser pointer and a perimetry chart on a stand within his visual field. The eloquent primary visual cortex was found to overlap with the seizure onset zone that was previously determined with subdural electrodes. A maximum functionally safe resection was performed, rendering the patient seizure free as of his last follow-up at 20 months, with no visual field impairment.
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had normal visual fields on automated visual field testing, we decided to perform the resective surgery under awake conditions with electrocortical stimulation for maximum safe resection of the epileptogenic focus.
Procedure
The resective procedure was performed 6 months after the subdural electrode study. To plan the resection, a CT scan obtained in the patient with the subdural electrodes in place was merged with an MR image from the day of surgery using the StealthStation neuronavigation software (Medtronic). With the patient in the right lateral decubitus position, a scalp block was performed using a mixture of lidocaine 1% and bupivacaine 0.5% with epinephrine (1:200,000), and the head was fixed in a 3-point headrest.
We adhered to our sedation-awake-sedation protocol using propofol/remifentanil. A horseshoe incision was performed and a craniotomy was fashioned to provide generous exposure to the occipital lobe including the areas covered previously by the subdural electrodes.
After exposing the occipital lobe, we performed monopolar electrocortical stimulation with the patient fully awake and cooperative. A large perimetry chart on a stand turned to 90° was placed in front of the patient for intraoperative mapping of the visual field. The patient was provided with a laser pointer, and, in response to ongoing electrocortical stimulation of several visual cortical areas, he was able to point exactly toward the perimetry chart to acknowledge any positive or negative changes in his vision (Fig. 3) . These visual areas were marked on the board, and the corresponding cortex was labeled with letter tags (Fig.  2A) . Stimulation in areas presumed to represent primary visual cortex elicited a simple phenomenon of a small distorted "black and white" light, whereas stimulation in areas presumed to represent visual association cortex led to visual distortion. As the eloquent primary visual cortex overlapped with the active Contacts 11 and 12, only cortex corresponding to the active Contacts 13 to 16 was resected (Fig. 2B) . The corticectomy was carried out in a subpial fashion, sparing the cortical vessels as well as the underlying white matter. Following resection, closure was done in the usual fashion. The patient tolerated the procedure well, and there were no new neurological deficits after surgery. In particular, there were no visual field deficits on Goldman perimetry testing at 3 months postoperatively. Unfortunately, no specimen was obtained for histopathological assessment.
Follow-Up
Three months after surgery, the patient experienced one primary generalized tonic-clonic seizure that was not preceded by his typical visual or any other aura and lasted 1 minute, while remaining on a regimen of antiepileptic therapy consisting of lamotrigine 100 mg twice daily and lacosamide 150 mg twice daily. Sixteen months after surgery, the patient discontinued his antiepileptic drugs, yet remained completely seizure free as of his last follow-up visit 20 months postoperatively.
Discussion
Postoperative visual field integrity plays a major role in elective resective surgery for epilepsy. While the majority of cases with Meyer's loop impairment after anterior temporal lobectomy is probably clinically insignificant and further improvement can be observed in one-third of those with large visual field deficits, 20 preservation or sacrifice of visual function always determines the presurgical considerations and limits the resection extent in OE. 3 At our institution, the rate of postsurgical visual field deficits was 32% under intraoperative continuous visual field assessment and electrocorticography-guided resection. 3 We agree with the notion of Binder et al. 2 that the outcome of epilepsy surgery in the occipital lobe has significantly increased with the introduction of modern MRI, video-EEG, and invasive monitoring over the years. The use of invasive monitoring by means of intracranial subdural [1] [2] [3] 7, 8, 10, 11, 14, 21 and depth 1, 2, 8, 9, 14, 18, 21 electrodes to delineate the epileptogenic zone is widespread, as is conducting extraoperative stimulation. 1, 2, [9] [10] [11] 21 In the same vein, functional MRI 13 and diffusion tensor imaging tractography 19 have been added to the preoperative diagnostic armamentarium to visualize eloquent cortex with existing visual field defects and optic white matter tracts, respectively (Fig. 2E ). Yet warranting further clinical evaluation, these novel technologies have their merits. However, up until now, we regard intraoperative awake perimetry testing as the gold standard to avoid visual field impairment. Intraoperative visual evoked potentials monitoring 12 or extraoperative mapping could represent valuable alternatives for those patients who cannot undergo or who reject awake surgery.
It should be noted that, in this illustrative case, electrocortical stimulation elicited only simple visual phenomena. In the context of the literature, this is an expected finding. Complexity of elicited visual phenomena increases in a posteroanterior axis and can be categorized into simple (e.g., flashing lights), intermediate (simple geometrical shapes), and complex forms. 9, 11 In particular, the left occipital cortex is known to have a substantially lower sensitivity for stimulation and lacks complex shapes compared with the visually dominant right occipital lobe during extraoperative stimulation using depth electrodes. 9 Moreover, 67% of the striate cortex is buried in the calcarine fissure with its branches and accessory sulci 15 and thus is inaccessible for stimulation.
In essence, this case illustrates how awake perimetry during electrocortical stimulation of the occipital lobe can simply be facilitated with the use of a laser pointer and a perimetry chart on a stand within the visual field of the patient in the operating room. Another way is to just let the patient draw their visual responses out on a white paper.
11
Practical methods like these are effective and more likely to be successfully implemented in epilepsy surgery centers with less experience with awake stimulations or those with limited resources. 
